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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code (see pages 3 and 4). Applicant is required to delete the 
embedded hyperlink and/or other form of browser-executable code. See MPEP § 608.01. 

Claim Objections 

2. Claim 28 is objected to because of the following informalities: lack of clarity and 
precision. 

3. Claim 28, the claim language relies on several items as being previously introduced (e.g. 
"the N linear pixel arrays" and "the N registers"), but no previous introduction has given for 
those respective items. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1 - 4, 14 - 16, 23 - 29, and 33 - 50 are rejected under 35 U.S.C. 102(b) as being 
anticipated by West. 
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6. For Claim 1, West discloses, as shown in figures 4 and 5 and as stated in column 4 (lines 
29 - 67), column 5 (lines 1-3,10- 27, and 56 - 62), and column 6 (lines 1 1 - 13), a method for 
enhancing dynamic range of data read from an imaging sensor [see below for Examiner's 
interpretation of this portion of the preamble], said imaging sensor (CCD 300) comprising N 
linear pixel arrays (column 4, lines 3 and 4, indicates a 1340 M rows x 400 N columns CCD 
300), each of the N linear arrays (400 N Columns) having M charge coupled pixels (1340 M 
Rows), each pixel charge coupled, and further being coupled to one, of N registers (Horizontal 
Charge Transfer Register 304), the method comprising: 

integrating charge in at least some pixels of the N linear pixel arrays (In at least sections 
401, 402, 403, and 404; see figure 4 and column 4, lines 47 - 59); 

combining charge from a first region (at least region 401 containing 8 rows are binned in 
binning row 406; see figure 4) of the N linear pixel arrays of the imaging sensor in the N 
registers by shifting charge from the first region along each of the N linear pixel arrays to each of 
the N registers (The binned spectra rows are reads out through horizontal register 304; see 
column 4, lines 66 and 67), said first region (401) of the N linear pixel arrays having at least one 
pixel line (8 rows; see column 4, lines 49 - 59, and column 5, lines 1 - 3) and said at least one 
pixel line of the first region is oriented in generally orthogonal direction to the N linear pixel 
arrays; 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 
67); 
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representing charge from at least a portion of the first region of the N linear pixel arrays, 
-shifted out of the N registers, as a corresponding portion of N first region data signals (As stated 
in column 5, lines 34 - 40, West states kinetic spectroscopy may be accomplished by capturing a 
single spectrum comprising multiple rows in region 302, binning such multiple row spectrum 
into one or more rows in region 301, and then capturing a subsequent spectrum in region 302.); 

combining charge from a second region (at least region 402 containing 8 rows are binned 
in binning row 406; see figure 4) of the N linear pixel arrays in the N registers by shifting charge 
from said at least one pixel line of the second region along each of the N linear pixel arrays to 
each of the N registers (The binned spectra rows are reads out through horizontal register 304; 
see column 4, lines 66 and 67), said second region (403) having at least one pixel line, and 
said at least one pixel line of the second region is oriented in generally orthogonal direction to 
the N linear pixel arrays; 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 
67); and 

representing charge from at least a portion of the second region of the N linear pixel 
arrays, shifted out of the N registers, as a corresponding portion of N second region data signals 
(As stated in column 5, lines 34 - 40, West states kinetic spectroscopy may be accomplished by 
capturing a single spectrum comprising multiple rows in region 302, binning such multiple row 
spectrum into one or more rows in region 301, and then capturing a subsequent spectrum in 
region 302.). 
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The CCD spectroscopy of West, as stated in column 3 (lines 10 - 18 and 30 - 43), 
provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of elements that 
are binned to increase sensitivity and also provides multiline spectroscopy wherein plural spectra 
are captured in a large region and binned into a smaller region. 

7. As for Claim 2, West discloses, as stated in column 5 (lines 34 - 40), presenting said 
portion of N first region data signals; and presenting said portion of N second region data signals 
(West states kinetic spectroscopy may be accomplished by capturing a single spectrum 
comprising multiple rows in region 302, binning such multiple row spectrum into one or more 
rows in region 301, and then capturing a subsequent spectrum in region 302. Spectroscopy 
includes displaying/presenting the captured spectra.). 

8. As for Claim 3, West discloses wherein said first portion comprises N first region data 
signals (4 or 8 rows) and said second portion comprises N second region data signals (also 4 or 8 

rows). 

West states, since both the light and dark alternating area are eight rows high, the 
resulting arrangement is two rows of a spectrum comprising four binned rows of spectra and tow 
rows comprising dark charge. 

9. As for Claim 4, West discloses, as stated in columns 4 (lines 47 - 67) and 5 (lines 1 - 4), 
defining the first region of the N linear pixel arrays of the imaging sensor (300) by designating at 
least one pixel line (4 or 8 lines) as belonging to the first region (401) of the N linear pixel 
arrays. 

10. As for Claim 14, West discloses two modes for spectroscopy including kinetic and 
multiline. West discloses, as stated in column 5 (line 64) - column 6 (line 13), programming the 
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device with the appropriate readout mode, which alters an amount of pixel lines in a region prior 
to instructing said readout controller (also see column 4, line 47 - column 5, line 4). Hence, 
West discloses wherein defining the first region (401) of the N linear pixel arrays of the imaging 
sensor is accomplished during a setup phase of a device incorporating said imaging sensor. 

11. As for Claim 15, West discloses two modes for spectroscopy including kinetic and 
multiline. West discloses, as stated in column 5 (line 64) - column 6 (line 13), programming the 
device with the appropriate readout mode, which alters an amount Qf pixel lines in a region prior 
to instructing said readout controller (also see column 4, line 47 - column 5, line 4). 
Furthermore, West discloses, in column 4 (line 47) - column 5 (line 4) and in column 5, lines 27 

- 40), a four to one binning ratio can be used to compress 320 rows in region 301 into 80 rows in 
region 302 by an arrangement which bins according to the following algorithm: 5 to 1, 5 to 1, 4 
to 1, 4 to 1, 2 to 1, 5 to 1, 5 to 1, 4 to 1, 4 to 1, 2 to 1, repeat, etc. Hence, West discloses wherein 
defining the first region of the N linear pixel arrays of the imaging sensor is accomplished 
dynamically, following said integrating charge in at least some pixels of the N linear pixel 
arrays, and prior to a subsequent integration of charge in at least some pixels of the N linear pixel 
arrays. 

12. As for Claim 16, West discloses two modes for spectroscopy including kinetic and 
multiline. West discloses, as stated in column 5 (line 64) - column 6 (line 13), programming the 
device with the appropriate readout mode, which alters an amount of pixel lines in a region prior 
to instructing said readout controller (also see column 4, line 47 - column 5, line 4). 
Furthermore, West discloses, in column 4 (line 47) - column 5 (line 4) and in column 5, lines 27 

- 40), a four to one binning ratio can be used to compress 320 rows in region 301 into 80 rows in 
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region 302 by an arrangement which bins according to the following algorithm: 5 to 1, 5 to 1, 4 
to 1, 4 to 1, 2 to 1, 5 to 1, 5 to 1, 4 to 1, 4 to 1, 2 to 1, repeat, etc. Hence, West discloses wherein 
defining the first region of the N linear pixel arrays of the imaging sensor is accomplished 
dynamically, following said integrating charge in at least some pixels of the N linear pixel 
arrays, and prior to a subsequent integration of charge in at least some pixels of the N linear pixel 
arrays. Hence, the Examiner considers any region with four rows to be binned as small- 
amplitude signals and any region with eight rows to be binned as large-amplitude signals. 

13. As for Claim 23, the CCD spectroscopy of West, as stated in column 3 (lines 10-18 and 
30 - 43), provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of 
elements that are binned to increase sensitivity and also provides multiline spectroscopy wherein 
plural spectra are captured in a large region and binned into a smaller region. Therefore, while 
not specifically shown or states, it must be that wherein a corresponding each of said portion of 
N first region data signals and each of said portion of N second region data signals both 
correspond to at least one discrete wavelength. 

14. As for Claim 24, West discloses, as shown in figures 4 and 5 and as stated in column 4 
(line 47) - column 5 (line 3) and column 5 (lines 27 - 40), combining (in CCD region 302; see 
figure 5) a part of said portion of N first region data signals (401) with a non-corresponding part 
of said portion of N second region data signals (402); and presenting the part of said portion of N 
first region data signals and the non-corresponding part of said portion of N second region data 
signals as a plurality of data signals. 

West discloses multiline spectroscopy is provided with a plurality of different spectra. 
West also discloses kinetic spectroscopy is provided with a single spectrum. 
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15. For Claim 25, West discloses, as shown in figures 4 and 5 and as stated in column 4 
(lines 29 - 67), column 5 (lines 1-3,10- 27, and 56 - 62), and column 6 (lines 1 1 - 13), an 
imaging apparatus (300) comprising an imaging sensor (300) comprising: 

N linear pixel arrays (column 4, lines 3 and 4, indicates a 1340 M rows x 400 N columns 
CCD 300), each of the N linear arrays (400 N Columns) having M charge coupled pixels (1340 
M Rows); 

M pixel lines (1340), said M pixel lines being oriented in generally orthogonal direction 
to the N linear pixel arrays; 

N registers (304), wherein one pixel in each of the N linear pixel arrays being charge 
coupled to a respective one of the N registers; 

signal converter (amplifier in figures 4 and 5 that corresponds to amplifier 104 in figure 

an output node coupled to said signal converter (see output line extending from said 
signal converter); 

a memory connected to said output node (although not specifically shown; a must have 
feature of the CCD image sensor 300); 

a readout controller coupled to said imaging sensor for controlling readout of said M 
charge coupled pixels in all the N linear pixel arrays (although not specifically shown; a must 
have feature of the CCD image sensor 300); and 

means for instructing said readout controller (see column 6, lines 1 1 - 13) for combining 
charge from a first region (at least region 401 containing 8 rows are binned in binning row 406; 
see figure 4) of the N linear pixel arrays of the imaging sensor in the N registers by shifting 
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charge from the first region along each of the N linear pixel arrays to each of the N registers (The 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 67), 
said first region (401) of the N linear pixel arrays having at least one pixel line (8 rows; see 
column 4, lines 49 - 59, and column 5, lines 1 - 3) and said at least one pixel line of the first 
region is oriented in generally orthogonal direction to the N linear pixel arrays; shifting charge 
from the N registers along a linear path (Again, West teaches that the binned spectra rows are 
reads out through horizontal register 304; see column 4, lines 66 an4 67); combining charge from 
a second region (at least region 402 containing 8 rows are binned in binning row 406; see figure 
4) of the N linear pixel arrays in the N registers by shifting charge from said at least one pixel 
line of the second region along each of the N linear pixel arrays to each of the N registers (The 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 67), 
said second region (403) having at least one pixel line, and said at least one pixel line of the 
second region is oriented in generally orthogonal direction to the N linear pixel arrays; shifting 
charge from the N registers along a linear path (Again, West teaches that the binned spectra rows 
are reads out through horizontal register 304; see column 4, lines 66 and 67). 

The CCD spectroscopy of West, as stated in column 3 (lines 10 - 18 and 30 - 43), 
provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of elements that 
are binned to increase sensitivity and also provides multiline spectroscopy wherein plural spectra 
are captured in a large region and binned into a smaller region. 

16. As for Claim 26, West discloses wherein said memory being coupled to a display device 
(although not specifically shown; a must have feature of the spectroscopy system of West) 
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17. As for Claim 27, West discloses two modes for spectroscopy including kinetic and 
multiline. West discloses, as stated in column 5 (line 64) - column 6 (line 13), programming the 
device with the appropriate readout mode, which alters an amount of pixel lines in a region prior 
to instructing said readout controller (also see column 4, line 47 - column 5, line 4). 

18. For Claim 28, West discloses, as shown in figures 4 and 5 and as stated in column 4 
(lines 29 - 67), column 5 (lines 1-3,10- 27, and 56 - 62), and column 6 (lines 1 1 - 13), a 
computer program product, comprising a computer-readable medium (see column 6, lines 11 - 
13) having stored thereon computer executable instructions for implementing a method for 
enhancing dynamic range of data read from an imaging sensor [see below for Examiner's 
interpretation of this portion of the preamble], said imaging sensor (CCD 300) comprising N 
linear pixel arrays (column 4, lines 3 and 4, indicates a 1340 M rows x 400 N columns CCD 
300), each of the N linear arrays (400 N Columns) having M charge coupled pixels (1340 M 
Rows), each pixel charge coupled, and further being coupled to one of N registers (Horizontal 
Charge Transfer Register 304), said computer executable instructions comprising: 

integrating charge in at least some pixels of the N linear pixel arrays (In at least sections 
401, 402, 403, and 404; see figure 4 and column 4, lines 47 - 59); 

combining charge from a first region (at least region 401 containing 8 rows are binned in 
binning row 406; see figure 4) of the N linear pixel arrays of the imaging sensor in the N 
registers by shifting charge from the first region along each of the N linear pixel arrays to each of 
the N registers (The binned spectra rows are reads out through horizontal register 304; see 
column 4, lines 66 and 67), said first region (401) of the N linear pixel arrays having at least one 
pixel line (8 rows; see column 4, lines 49 - 59, and column 5, lines 1 - 3) and said at least one 
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pixel line of the first region is oriented in generally orthogonal direction to the N linear pixel 
arrays; 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 

67); 

representing charge from at least a portion of the first region of the N linear pixel arrays, 
shifted out of the N registers, as a corresponding portion of N first region data signals (As stated 
in column 5, lines 34-40, West states kinetic spectroscopy may be accomplished by capturing a 
single spectrum comprising multiple rows in region 302, binning such multiple row spectrum 
into one or more rows in region 301, and then capturing a subsequent spectrum in region 302.); 

combining charge from a second region (at least region 402 containing 8 rows are binned 
in binning row 406; see figure 4) of the N linear pixel arrays in the N registers by shifting charge 
from said at least one pixel line of the second region along each of the N linear pixel arrays to 
each of the N registers (The binned spectra rows are reads out through horizontal register 304; 
see column 4, lines 66 and 67), said second region (403) having at least one pixel line, and 
said at least one pixel line of the second region is oriented in generally orthogonal direction to 
the N linear pixel arrays; 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 
67); and 

representing charge from at least a portion of the second region of the N linear pixel 
arrays, shifted out of the N registers, as a corresponding portion of N second region data signals 
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(As stated in column 5, lines 34 - 40, West states kinetic spectroscopy may be accomplished by 
capturing a single spectrum comprising multiple rows in region 302, binning such multiple row 
spectrum into one or more rows in region 301, and then capturing a subsequent spectrum in 
region 302.). 

The CCD spectroscopy of West, as stated in column 3 (lines 10 - 18 and 30 - 43), 
provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of elements that 
are binned to increase sensitivity and also provides multiline spectroscopy wherein plural spectra 
are captured in a large region and binned into a smaller region. 

19. As for Claim 29, West discloses, as stated in columns 4 (lines 47 - 67) and 5 (lines 1 - 
4), defining the first region of the N linear pixel arrays of the imaging sensor (300) by 
designating at least one pixel line (4 or 8 lines) as belonging to the first region (401) of the N 
linear pixel arrays. 

20. For Claim 33, West discloses, as shown in figures 4 and 5 and as stated in column 4 
(lines 29 - 67), column 5 (lines 1-3,10- 27, and 56 - 62), and column 6 (lines 1 1 - 13), a 
method for reading data from an imaging sensor (300), said imaging sensor (CCD 300) 
comprising N linear pixel arrays (column 4, lines 3 and 4, indicates a 1340 M rows x 400 N 
columns CCD 300), each of the N linear arrays (400 N Columns) having M charge coupled 
pixels (1340 M Rows), each pixel charge coupled, and further being coupled to one of N 
registers (Horizontal Charge Transfer Register 304), the method comprising: 

defining a first region (at least region 401 containing 8 rows are binned in binning row 
406; see figure 4) of the N linear pixel arrays of the imaging sensor, said first region (401) of the 
N linear pixel arrays having at least one pixel line (8 rows; see column 4, lines 49 - 59, and 
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column 5, lines 1-3) and said at least one pixel line of the first region is oriented in generally 
orthogonal direction to the N linear pixel arrays; 

defining a second region (at least region 402 containing 8 rows are binned in binning row 
406; see figure 4) of the N linear pixel arrays of the imaging sensor, said second region (403) 
having at least one pixel line, and said at least one pixel line of the second region is oriented in 
generally orthogonal direction to the N linear pixel arrays; 

defining a dark region (at least region 405a containing 8 ro^ys) of the N linear pixel arrays 
of the imaging sensor, said dark region having a plurality of pixel lines (8 rows; see column 4, 
lines 47 - 57), said plurality of pixel lines are oriented in generally orthogonal direction to the N 
linear pixel arrays and said plurality of pixel lines are not exposed to light (see column 4, lines 
31-34); 

receiving a first image (multiline spectroscopy mode) on at least some of the pixels of the 
first region (401) of the N linear pixel arrays (see column 5, lines 10 - 40); 

receiving a second image (multiline spectroscopy mode) on at least some of the pixels of 
the second region (402) of N linear pixel arrays (again see column 5, lines 10 - 40); 

integrating charge in at least some pixels of the first region (401) of the N linear pixel 
arrays and in the at least some pixels of the second region (402) of the N linear pixel arrays (in at 
least sections 401, 402, 403, and 404; see figure 4 and column 4, lines 47 - 59); 

reading out charge from said dark region (405a - 405 d), said charge from said dark 
region having been shifted from each region (401 and 402) defined on the N linear pixel arrays 
of the imaging sensor (300; see column 5, lines 10 - 40). 
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The CCD spectroscopy of West, as stated in column 3 (lines 10-18 and 30 - 43), 
provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of elements that 
are binned to increase sensitivity and also provides multiline spectroscopy wherein plural spectra 
are captured in a large region and binned into a smaller region.. 

21 . As for Claim 34, West discloses combining charge integrated in a region (301) in a 
region of the N linear pixel arrays of the imaging sensors (300) in the N registers by shifting 
charge from the dark region (405a - 405d) along each of the N linear pixel arrays in the N 
registers; shifting charge from the N registers along a linear path; and representing charge from 
at least a portion of the region (301) of the N linear pixel arrays, shifted out of the N registers, as 
a corresponding portion of N data signals associated with the region (As stated in column 5, lines 
34 _ 40, West states kinetic spectroscopy may be accomplished by capturing a single spectrum 
comprising multiple rows in region 302, binning such multiple row spectrum into one or more 
rows in region 301, and then capturing a subsequent spectrum in region 302.). 

22. As for Claim 35, West discloses, as stated in column 5 (lines 10 - 27 and 63 - 67) and 
column 6 (lines 1 - 6), shifting charge from the dark region (405a - 405d) of the N linear pixel 
arrays of the imaging sensor (300) in the N registers; and discarding the charge shifted from the 
dark region of the N linear pixel arrays of the imaging sensor. 

23. As for Claim 36, West discloses, as shown in figure 4, wherein the first region is further 
defined as a third region (403) and a fourth region (404) of the N linear pixel arrays of the 
imaging sensor. 

24. As for Claim 37, West discloses, as stated in column 5 (lines 34 - 40), presenting said 
portion of N first region data signals; and presenting said portion of N second region data signals 
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(West states kinetic spectroscopy may be accomplished by capturing a single spectrum 
comprising multiple rows in region 302, binning such multiple row spectrum into one or more 
rows in region 301, and then capturing a subsequent spectrum in region 302. Spectroscopy 
includes displaying/presenting the captured spectra.). 

25. As for Claim 38, West discloses, as stated in column 5 (lines 34 - 40), presenting said 
portion of N third region data signals; and presenting said portion of N fourth region data signals 
(West states kinetic spectroscopy may be accomplished by capturing a single spectrum 
comprising multiple rows in region 302, binning such multiple row spectrum into one or more 
rows in region 301, and then capturing a subsequent spectrum in region 302. Spectroscopy 
includes displaying/presenting the captured spectra.). 

26. As for Claim 39, West discloses, as stated in column 5 (lines 10 - 40), wherein a sum 
(binning) of the pixel lines defined in said first region (401), said second region (402) and said 
dark region (405a - 405d) comprises at least M pixel lines. 

27. As for Claim 40, West discloses, as stated in column 5 (lines 20 - 40), wherein said 
plurality of pixel lines of the dark region (405a - 405d) of the N linear pixel arrays is defined as 
at least M/2 pixel lines (see "binning ratio"). 

28. For Claim 41, West discloses, as shown in figures 4 and 5 and as stated in column 4 
(lines 29 - 67), column 5 (lines 1 - 3, 10 - 27, and 56 - 62), and column 6 (lines 1 1 - 13), a 
method for enhancing dynamic range of data read from an imaging sensor [see below for 
Examiner's interpretation of this portion of the preamble], said imaging sensor (CCD 300) 
comprising N linear pixel arrays (column 4, lines 3 and 4, indicates a 1340 M rows x 400 N 
columns CCD 300), each of the N linear arrays (400 N Columns) having M charge coupled 
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pixels (1340 M Rows), each pixel charge coupled, and further being coupled to one of N 
registers (Horizontal Charge Transfer Register 304), the method comprising: 

integrating charge in at least some pixels of a first region (401) of the N linear pixel 
arrays (In at least sections 401, 402, 403, and 404; see figure 4 and column 4, lines 47 - 59) and 
at least some pixels of a second region (402) of the N linear pixel arrays, said first region (at least 
region 401 containing 8 rows are binned in binning row 406; see figure 4) of the N linear pixel 
arrays of the imaging sensor, said first region (401) of the N linear pixel arrays having at least 
one pixel line (8 rows; see column 4, lines 49 - 59, and column 5, lines 1 - 3) and said at least 
one pixel line of the first region is oriented in generally orthogonal direction to the N linear pixel 
arrays; and said second region (at least region 402 containing 8 rows are binned in binning row 
406; see figure 4) of the N linear pixel arrays of the imaging sensor, said second region (403) 
having at least one pixel line, and said at least one pixel line of the second region is oriented in 
generally orthogonal direction to the N linear pixel arrays; 

combining charge from a first region (at least region 401 containing 8 rows are binned in 
binning row 406; see figure 4) of the N linear pixel arrays of the imaging sensor in the N 
registers by shifting charge from the first region along each of the N linear pixel arrays to each of 
the N registers (The binned spectra rows are reads out through horizontal register 304; see 
column 4, lines 66 and 67), said first region (401) of the N linear pixel arrays having at least one 
pixel line (8 rows; see column 4, lines 49 - 59, and column 5, lines 1 - 3) and said at least one 
pixel line of the first region is oriented in generally orthogonal direction to the N linear pixel 
arrays; 
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shifting charge from the at least some pixels of the first (401) and second regions (402) of 
the N linear pixel arrays along a linear path (Again, West teaches that the binned spectra rows 
are reads out through horizontal register 304; see column 4, lines 66 and 67) into a dark region 
(at least region 405a containing 8 rows) of the N linear pixel arrays of the imaging sensor, said 
dark region having a plurality of pixel lines (8 rows; see column 4, lines 47 - 57), said plurality 
of pixel lines are oriented in generally orthogonal direction to the N linear pixel arrays and said 
plurality of pixel lines are not exposed to light (see column 4, lines 31 - 34); 

representing charge from at least a portion of the first region of the N linear pixel arrays, 
shifted out of the N registers, as a corresponding portion of N first region data signals (As stated 
in column 5, lines 34 - 40, West states kinetic spectroscopy may be accomplished by capturing a 
single spectrum comprising multiple rows in region 302, binning such multiple row spectrum 
into one or more rows in region 301, and then capturing a subsequent spectrum in region 302.); 

combining charge from a second region (at least region 402 containing 8 rows are binned 
in binning row 406; see figure 4) of the N linear pixel arrays in the N registers by shifting charge 
from said at least one pixel line of the second region along each of the N linear pixel arrays to 
each of the N registers (The binned spectra rows are reads out through horizontal register 304; 
see column 4, lines 66 and 67), said second region (403) having at least one pixel line, and 
said at least one pixel line of the second region is oriented in generally orthogonal direction to 
the N linear pixel arrays; 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 
67); 
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representing charge from at least a portion of the second region of the N linear pixel 
arrays, shifted out of the N registers, as a corresponding portion of N second region data signals 
(As stated in column 5, lines 34 - 40, West states kinetic spectroscopy may be accomplished by 
capturing a single spectrum comprising multiple rows in region 302, binning such multiple row 
spectrum into one or more rows in region 301, and then capturing a subsequent spectrum in 
region 302.); 

and clearing charge from the dark region of the N linear pixel arrays of the imaging 
sensor (column 6, lines 1 - 6). 

The CCD spectroscopy of West, as stated in column 3 (lines 10-18 and 30 - 43), 
provides kinetic spectroscopy wherein a single spectrum occupies multiple rows of elements that 
are binned to increase sensitivity and also provides multiline spectroscopy wherein plural spectra 
are captured in a large region and binned into a smaller region. 

29. As for Claim 42, West discloses, as stated in column 5 (lines 34 - 40), presenting said 
portion of N first region data signals; and presenting said portion of N second region data signals 
(West states kinetic spectroscopy may be accomplished by capturing a single spectrum 
comprising multiple rows in region 302, binning such multiple row spectrum into one or more 
rows in region 301, and then capturing a subsequent spectrum in region 302. Spectroscopy 
includes displaying/presenting the captured spectra.). 

30. As for Claim 43, West discloses wherein said first portion comprises N first region data 
signals (4 or 8 rows) and said second portion comprises N second region data signals (also 4 or 8 

rows). 
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3 1 . West states, since both the light and dark alternating area are eight rows high, the 
resulting arrangement is two rows of a spectrum comprising four binned rows of spectra and tow 
rows comprising dark charge. 

32. As for Claim 44, West discloses integrating charge in at least some pixels of a first 
region (401) of the N linear pixel arrays (In at least sections 401, 402, 403, and 404; see figure 4 
and column 4, lines 47-59) and at least some pixels of a second region (402) of the N linear 
pixel arrays, said first region (at least region 401 containing 8 rows are binned in binning row 
406; see figure 4) of the N linear pixel arrays of the imaging sensor, said first region (401) of the 
N linear pixel arrays having at least one pixel line (8 rows; see column 4, lines 49 - 59, and 
column 5, lines 1 - 3) and said at least one pixel line of the first region is oriented in generally 
orthogonal direction to the N linear pixel arrays; and said second region (at least region 402 
containing 8 rows are binned in binning row 406; see figure 4) of the N linear pixel arrays of the 
imaging sensor, said second region (403) having at least one pixel line, and said at least one pixel 
line of the second region is oriented in generally orthogonal direction to the N linear pixel arrays. 

33. As for Claim 45, West discloses, as stated in column 6 (lines 1 - 6), wherein clearing 
charge from the dark region of the N linear pixel arrays further comprises: shifting charge from 
the dark region of the N linear pixel arrays of the imaging sensor in the N registers; and 
discarding the charge shifted from the dark region of the N linear pixel arrays of the imaging 
sensor. 

34. As for Claim 46, West discloses, as stated in column 5 (lines 10 - 40), wherein a sum 
(binning) of the pixel lines defined in said first region (401), said second region (402) and said 
dark region (405a - 405 d) comprises at least M pixel lines. 
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35. As for Claim 47, West discloses, as stated in column 5 (lines 20 - 40), wherein said 
plurality of pixel lines of the dark region (405a - 405 d) of the N linear pixel arrays is defined as 
at least M/2 pixel lines (see "binning ratio"). 

36. As for Claim 48, West discloses multiline spectroscopy including a plurality of spectra. 
Furthermore, West discloses, in column 5 (lines 14-9) and column 5 (line 56) - column 6 (line 
6), wherein said first region (401) of the N linear pixel arrays having a first image (first spectra) 
projected thereon, and said second region (402) of the N linear pix,el arrays having a- second 
image (second spectra) projected thereon. 

37. As for Claim 49, West discloses multiline spectroscopy including a plurality of spectra. 
Furthermore, West discloses, in column 5 (lines 14-9) and column 5 (line 56) - column 6 (line 
6), wherein said first region (401) of the N linear pixel arrays being exposed to a first light 
source (first spectra), and said second region (402) of the N linear pixel arrays being exposed to a 
second light source (second spectra) 

38. As for Claim 50, West discloses integrating charge in at least some pixels of a one other 
region (403 - 404) of the N linear pixel arrays (In at least sections 401, 402, 403, and 404; see 
figure 4 and column 4, lines 47 - 59), said other region (403 - 404) of the N linear pixel arrays 
having at least one pixel line (8 rows; see column 4, lines 49 - 59, and column 5, lines 1 - 3) and 
said at least one pixel line of the other region is oriented in generally orthogonal direction to the 
N linear pixel arrays; 

shifting charge from the at least some pixels of the other region (403 - 404) of the N 
linear pixel arrays along a linear path (Again, West teaches that the binned spectra rows are reads 
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out through horizontal register 304; see column 4, lines 66 and 67) into a dark region (at least 
region 405a containing 8 rows) of the N linear pixel arrays of the imaging sensor, 

for each of the at least other region (403 or 404), combining charge in one of the at least 
one other region (at least region 402 containing 8 rows are binned in binning row 406; see figure 
4) of the N linear pixel arrays in the N registers by shifting charge from said at least one pixel 
line of the dark region along each of the N linear pixel arrays to each of the N registers (The 
binned spectra rows are reads out through horizontal register 304; §ee column 4, lines 66 and 67), 
and 

shifting charge from the N registers along a linear path (Again, West teaches that the 
binned spectra rows are reads out through horizontal register 304; see column 4, lines 66 and 67). 

Allowable Subject Matter 

39. Claims 5 - 13, 17 - 22, and 30 - 32 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

40. The following is a statement of reasons for the indication of allowable subject matter: 
As for Claims 5-13 and 30 - 32, while the closest prior art discloses multiline 

spectroscopy or kinetic spectroscopy utilizing a CCD image sensor and pixel line binning for 
binning a plurality of pixel lines from a plurality of different regions on the CCD image sensor to 
increase spectrum/spectra sensitivity; 

The closest prior art does not teach or fairly suggest determining/adjusting an amount of 
pixel lines belonging to at least one of said plurality of different regions, wherein the amount the 
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pixel lines relates to the level of improvement in dynamic range or relates to the comparison of a 
target signal level. 

As for Claims 17 - 22, while the closest prior art discloses two modes for spectroscopy 
including kinetic and multiline, programming the spectroscopy device with the appropriate 
readout mode, which alters an amount of pixel lines in a region prior to instructing said readout 
mode, wherein the readout mode alters the readout binning mode such that a four to one binning 
ratio can be used to compress a large number of rows in into a smaller number of rows, wherein 
the large number rows may be divided into separate regions of rows having corresponding large 
and small amplitude signals; 

The closest prior art does not teach or fairly suggest re-scaling one of said small- 
amplitude signals from said first region and said large-amplitude signals from said second region 
or determining a relationship between said small-amplitude signals of said first channel from 
said first region, and said large-amplitude signals of said second channel from said second 
region. 

Cited Prior Art 

41 . The prior art made of record and not relied upon is considered pertinent to Applicant's 
disclosure at least for the reasons that taken alone or in combination provide various apparatuses 
and corresponding methods of operating thereof for spectroscopy and/or pixel line binning both 
utilizing an imaging sensor. 
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Conclusion 



42. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 571 .272.73 13. The 
Examiner can normally be reached on Monday through Friday from 8:00 AM to 5:00 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Ngoc Yen Vu can be reached on 571 .272.7320. The fax phone number for the 
organization where this application or proceeding is assigned is 57.1 .273.3000. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. ShoulcLyou have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

October 3, 2005 
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